This paper is about obtaining some new type of integral inequalities for functions from the Lipschitz class. For this, some new integral inequalities related to the differences between the two different types of integral averages for Lipschitzian functions are obtained. Moreover, applications for some special means as arithmetic, geometric, logarithmic, -logarithmic, harmonic, identric are given.
Introduction
Convexity theory has appeared as a powerful technique to study a wide class of unrelated problems in pure and applied sciences. It is well known that theory of convex sets and convex functions play an important role in mathematics and the other pure and applied sciences. The research of beautiful inequalities which have symmetry is very interesting and important to Analysis and PDE. A well-known example is the famous Hermite-Hadamard inequality which was first published in [1] .
If : → ℝ is a convex function on the interval , then for any , ∈ with ≠ we have the following double inequality
This double inequality is known as HermiteHadamard integral inequality for convex functions in the literature. Note that some of the classical inequalities for means can be derived from (1) for appropriate particular selections of the mapping . Both inequalities hold in the reversed direction if mapping is concave.
Definition 2.
[2] Let ⊂ ℝ\{0} be a real interval. A function : → ℝ is said to be harmonically convex, if
for all , ∈ and ∈ [0,1]. If this inequality is reversed, then the function is said to be harmonically concave.
Definition 3. [2] Let
: ⊆ ℝ\{0} → ℝ be a harmonically convex function and , ∈ with < , If ∈ [ , ] then the following inequalities hold: In [5] , the inequalities related to left-hand side and right-hand side of the inequality (1) for Lipschitzian mappings as follow: Theorem 2. [5] Let : ⊆ ℝ → ℝ be an -Lipschitzian mapping on and , ∈ with < . Then we have the inequalities
Corollary 1. Let : I ⊆ ℝ → ℝ be a convex and differentiable function on interval and , ∈ with < and = ∈[ , ] | ′ ( )| < ∞. Then we have the inequalities
See [5] [6] [7] [8] and references therein for more information about the Hadamard-type inequalities for the Lipschitzian functions.
Main results
In this section, we obtain some new inequalities related to integral means given in the inequalities (1) and (2) for Lipschitzian mappings.
Theorem 3.
Let : ⊆ (0, ∞) → ℝ be an -Lipschitzian mapping on interval and , ∈ with < . Then following inequality holds: Here, for arbitrary ∈ [0,1], if we take
Consequently, we get the following inequality:
If we take integral the last inequality on ∈ [0,1] and use property of modulus, we have
Some new integral inequalities for Lipschitzian functions
If we make the change of variables = + (1 − ) and = +(1− ) in the integrals on the left side of the last inequality respectively, we have the following inequality: If we make the change of variables = + (1 − ) and = + (1 − ) in the integrals on the left side of the last inequality respectively, we have the following inequality:
This completes the proof of theorem. 
From Corollary 1, since = 1 2 , the following inequality
is obtained.
Proposition 5.
Let , , , ∈ ℝ with 0 < ≤ < and < . Then
Proof: If the ( ) = convex mapping defined on interval [ , ] is applied to the left side of the inequality in Theorem 4, we have the following inequality:
Proposition 6. Let , , , ∈ ℝ with 0 < ≤ < and < . Then 
By substituting (3) and (4) in (2), desired result can be obtained.
This completes the proof of theorem.
Proposition 7.
Let ∈ (1, ∞)\{2} and , ∈ ℝ with 0 < < . Then 
